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Abstract
Background: This study aimed to investigate food experts‘ views on important nutrition and food systems knowledge
issues for education purposes at schools in Iran.
Methods: In 2012, semi-structured, face-to-face or telephone interviews were conducted with twenty-eight acknowledged Iranian experts in food and nutrition fields. Participants were selected from four major provinces in Iran (Tehran, Isfahan, Fars and Gilan). Open-ended interview questions were used to identify nutrition and food systems
knowledge issues, which experts considered as important to be included in school education programs. Qualitative
interviews were analyzed thematically using NVivo.
Results: A framework of knowledge that would assist Iranian students and school-leavers to make informed decisions
in food-related areas was developed, comprising five major clusters and several sub-clusters. Major knowledge clusters
included nutrition basics; food production; every day food-related practices; prevalent nutritional health problems in
Iran and improvement of students‘ ethical attitudes in the food domain.
Conclusion: These findings provide a guide to curriculum developers and policy makers to assess current education
curricula in order to optimize students‘ knowledge of nutrition and food systems.
Keywords: Nutrition, Food systems, Knowledge, Education, School, Iran

Introduction
The literature across several nations, including Europe (1), United States (2), and Iran (3) demonstrate the potential of schools to deliver important
food and nutrition messages is yet to be reached.
The importance of food and nutrition education is
discussed in the literature (4), but to date, there is
little published research identifying what students
need to learn about nutrition and food systems
more broadly.
Globally, different aspects of nutrition and food
systems knowledge required for consumers to
make informed food choices or to improve their
dietary behaviors have been separately documented, covering a wide range of issues, such as
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food safety (5), use of food labels (6), cooking
skills (7), and other food and nutrition topics.
Several assessment tools have been developed to
measure particular sub-components of nutrition or
food system knowledge such as dietary recommendations, food sources of nutrients, daily food
selections, nutrition-related health problems (8),
food system sectors, food sources, sustainability,
local foods and hunger (9).
A major gap in the literature to date includes investigation of a broad range of important nutrition
and food systems knowledge issues within one
study. Consequently, there is little strategic guidance for food educators, education curriculum
developers, and policy makers against which to
Available at:
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assess and build comprehensive education programs. This research addresses this issue.
The ―new nutrition science‖ (NNS) takes a broad
view of nutrition and incorporates various foodrelated issues from different food and nutrition
disciplines. The NNS reflects biological, social and
environmental aspects of nutrition science that
affect food systems and people‘s food decisionmaking (10). However, this multidimensional
perspective has been neglected to date in the food
and nutrition knowledge literature.
Food and nutrition knowledge literature related to
Iran has three major focuses. First, studies which
assess a target population‘s knowledge of a particular nutrition and food-related issues such as food
labels (11), food groups (12), and food safety (13).
Second, studies which raise the importance of nutrition education for particular health-related outcomes, for example preventing obesity (14), osteoporosis (15) and cardiovascular diseases (16).
Third, studies that investigate aspects of nutrition
knowledge associated with balanced, healthy eating habits for particular populations. For example,
research directed attention to nutrition during
pregnancy (17, adolescents‘ knowledge of healthy
dietary behavior (18), and knowledge for healthy
eating among college athletes (19). However, there
is not a study that identifies a broad range of nutrition and food systems issues essential for Iranians
to know or a study that assesses Iranian‘s knowledge of a wide range of food-related issues.
Knowledge, the focus of this investigation, is a
complex concept (20). The incorporation of the
epistemology of knowledge framework will assist
in understanding the study findings. This study
employed a holistic framework of knowledge developed by Yang (20) based on three facets of
knowledge 1) explicit, 2) implicit and 3) emancipatory, reflecting the different processes of
knowing in adult learning. The explicit facet
represents scientific aspects; the implicit facet
reflects practice, and the emancipatory facet is
carried by values and ethics (20). This approach is
consistent with the multidimensional nature of
the NNS, whose dimensions of knowledge cover
scientific (explicit) aspects of nutrition; food and
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nutrition-related skills (implicit); and cultural and
values-based (emancipatory) factors.

Methods
Participants

Participants were drawn from various foodrelated fields to ensure the research incorporated
expert views on the different dimensions of nutrition and food system issues consistent with the
New Nutrition Science (NNS). A mix of Iranian
experts was identified for recruitment, including
four public health nutritionists, four nutritionists,
four dietitians, four food scientists, two environmental scientists, two veterinary physicians, two
agriculture scientists and four high school teachers
(health teachers and home economics teachers)
across the country. Participants were recruited
through purposive sampling and snowballing. Experts were considered eligible for inclusion if they
were acknowledged academics in top-ranked universities, practitioners who had key roles in professional governmental and non-governmental
organizations, and recognized experts in private
practice. Experts were invited to participate in person or by telephone. The dates and venues for the
interviews were then arranged and participants
were given the interview questions, participant
information sheet and consent form (all in Farsi)
prior to the interviews.
Ethics approval was received from the Human
Research Ethics Committee (Health and Medical)
of the University of Wollongong. Anonymity was
assured and participants‘ identities were replaced
with alphabetical letters and numbers on any potentially identifying materials such as notes, transcripts, and recordings.

Data Collection

Open-ended interview questions were developed
by the study authors and reviewed by an academic review panel. Questions explored the experts‘
attitudes regarding important nutrition and food
systems knowledge issues for Iranian schoolleavers. Semi-structured face-to-face or telephone
interviews were conducted with invited experts
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between September and Dec 2012. Interviews
lasted between 15-120 min.
All interviews were conducted in Farsi by the first
author for whom Farsi is her first language. Interviews were recorded using two recording devices to ensure a backup. The first author transcribed the interviews in Farsi and then translated
them into English for analysis. Examples of the
interview questions are:
• What do you consider the average school-leaver
should broadly know about nutrition and food
systems? (What do students need to learn before school-leaving age?)
• If we try to outline the most important issues to
be included in the education curriculum, what
do you think are most important? Why?
• What food-related skills do you think students
need to develop?

Data Analysis

English translations of the interview transcripts
were uploaded to NVivo (QSR NVivo 10) for
analysis and were subsequently coded. The constant comparative method was used to identify
emerging themes (21). In this study, the ―step by
step‖ strategy for constant comparative method
was used (22. The first three steps of this approach relevant to our study data included: 1)
comparison within one interview to develop categories and to label them with suitable codes; 2)
comparison between interviews that belong to
the identical group of experts who share quite
similar experience (e.g. group of nutritionists,
group of food scientists); and 3) comparison between interviews from different groups to develop
and deepen the information and ―complete the
picture‖ (22). The coding was undertaken by two
of the authors in an iterative manner and some
manual coding also was undertaken as measures to
confirm reliability of the coding process.

Results
Sample Characteristics

The final list of participants, N=28, included five
public health nutritionists, five nutritionists, five
dietitians, four food scientists, two environmental
940

scientists, two veterinary physicians, one agriculture
scientist and four high school teachers (one health
teacher, one home economics‘ teacher, one agriculture science teacher and one food science teacher)
from Tehran, Fars, Isfahan and Gilan, Iran. They
were all experienced in food-related education programs and/or food-related policymaking and/ or
active in food-related research programs.
There were similarities amongst the findings within the same group of experts (e.g. environmental
scientists, food scientists). Interviewing a range of
food-related experts provided multiple perspectives on nutrition and food systems knowledge
and overcame the potential limitation of interview
data reporting selective issues reflecting the views
of one or two discipline areas.
Participants believed nutrition and food systems
knowledge was necessary for Iranian school-leavers
because food-related issues were embedded within
people‘s daily lives. They highlighted the need for a
strategic, coherent, continuous and long-term
teaching program from the earliest stages within the
formal education system until school-leaving age.
Other significant issues raised by almost all the participants was the need to focus on food knowledge
issues helpful for ―routine life‖ or information for
―everyday use‖ and ―practical skills‖, and the importance of avoiding ―professional‖ and ―technical‖
information in education programs.

Important areas of nutrition and food systems knowledge

Five major nutrition and food systems knowledge
clusters and several sub-clusters were identified,
as depicted in Fig. 1. The major knowledge clusters were nutrition basics, food production, every
day food-related practices, prevalent nutritionrelated health problems in Iran, and ethical attitudes in the food domain. These clusters are presented in the following sections.

1-Knowledge of nutrition basics

This aspect of knowledge, mentioned by most of
the participants, included key nutrition recommendations within the national policy guidelines,
including the Dietary Guidelines, Food Pyramid
and Thrifty Food Basket designed for Iranians.
Available at:
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Fig. 1: Respondents‘ views of important nutrition and food systems knowledge issues for Iranian school-leavers

The major focus was on knowledge of the five
food groups; nutritious alternatives within each
food group; keeping diversity and balance in consumption of foods from all major food groups,
and daily consumption of breakfast. It was identified important to acknowledge and be familiar
with the nutrition needs of high-risk population
groups, particularly pregnant women, breastfeeding women and children under five, mainly in the
context that ―future school-leavers might one day
become ―pregnant‖ or ―a parent‖.
2- Knowledge of food production
It was important to know ―where foods come
from‖ and ―how foods are produced and provided‖. Major focuses were on: a) food production from farm to fork in conjunction with environmental sustainability and b) knowledge and
skills for growing crops

Available at:
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2-1 Food production from farm to fork in conjunction with environmental sustainability

Participants raised the need for awareness of
food production procedures in relation to different food groups (e.g. dairy products and cereal
foods) from farm to fork. At the same time, they
raised the need to avoid ―unnecessary‖, ―theoretical‖, ―technical‖ and ―professional‖ information.
―For example, school-leavers need to be familiar
with milking cows in livestock farm, ways of storing milk, transporting milk to the factory, pasteurising milk, and producing yogurt, cheese, etc.,
also transferring the products to the market and
issues around milk adulteration like adding water
or starch to it‖ (10-R).
Environmental scientists and some public health
nutritionists emphasized knowledge of the negative
effects on the environment of inappropriate food
production systems. Three issues were identified.
941

Iran J Public Health, Vol. 46, No.7, Jul 2017, pp. 938-947

Firstly, the significant use of natural resources for
producing animal-based proteins compared to plant
foods. Secondly, the negative effects of inappropriate agricultural practices on the environment
through inappropriate management and use of
chemical fertilizers and pesticides. Thirdly, they
raised the harmful environmental effects caused by
intensive livestock production systems, including
increasing greenhouse gas emissions and overuse
and damage to natural resources.
―We should highlight the importance of protecting our environment because school-leavers
should not only care about what they eat but also
about the environment that we are living in - the
land, soil, and air. ‖ (8-M)

2-2 Developing knowledge and skills of
growing and harvesting crops
A few participants believed students and school
leavers, particularly rural students, need some
knowledge of growing and harvesting. They asserted that equipping students with this knowledge might positively affect their attitudes,
knowledge, and skills regarding gardening and
farm-related occupations.
―In Iran, we have proper agricultural lands and it
is needed to add agriculture topics within school
curriculum … Then they might find enough selfesteem to start farm-related jobs‖ (11-SH).

3- Knowledge around everyday food practices

Each of the study participants mentioned a few
knowledge issues related to everyday food practices, including knowledge of food selection, food
preparation, food storage (more broadly food safety), and minimizing food wastage.
―It is very important for school-leavers to have
some knowledge about food labeling, food storage, and food preparation and cooking‖ (19-J).
―We haven‘t done considerable work on food
selection knowledge domain in our country, not
for adults, nor for kids. This is a gap in Iran and
we need to work on it.‖ 18-A).

3-1 Food selection

The focuses of knowledge for food selection
were on: a) modernization and food transition
942

toward unhealthy foods; b) reading and understanding food labels, and c) economic constraints
and food choices

3-1-1 Modernization and food transition toward unhealthy foods

Participants raised the significant role of globalization and modernization in transition toward
the consumption of ―tasty‖ and ―convenient‖
foods. This was particularly important as they
expressed the view that shift toward consumption of ―junk foods‖, ―highly processed foods‖,
―fast food‖ and ―take away‖ was associated with
the rising prevalence of nutrition-related health
problems in Iran. Participants believed that education programs should provide regular warnings
about the disadvantages of these unhealthy
foods.
Some participants were of the view that regular
education (in conjunction with feeding children
with healthy foods from early childhood in the
home setting) was likely to influence later healthy
food selection behaviors.
“In Iran, we have had lots of dramatic changes.
These changes have been a sort of modernization. Dietary culture has changed. Lots of people
mainly eat out of home‖ (15-GH)

3-1-2 Reading and understanding food labels

Several participants believed that improvements
in food labels were required for various food
products. They expressed a view that if people‘s
knowledge were improved, this would increase
the demand for healthier products and for the
development of more appropriate food labels for
all foods. This would lead to positive influences
over food manufacturers and other relevant organizations.

3-1-3 Economic constraints and food choices

The financial constraints on some Iranian families were considered to affect their healthy food
choices in a negative way. Budget management
tips were suggested to be incorporated into education programs. The identified budget tips included: equipping students with knowledge of
accessible and affordable alternatives within each
Available at:
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food group to provide their nutritional requirements; encouraging students to buy seasonal
foods (e.g. for fruits and vegetables); and informing students about equivalent nutritional values
of some cheap foods versus similar expensive
products (e.g. a cheap small apple is similar to a
large expensive apple).
―We always say do not eat fast foods and eat
healthy foods. However, some factors are important in this area like economic issues. For example, fast foods, take away foods and some preprepared foods are cheap, quick and accessible.
Thus in our education and food-related planning,
we need to consider these issues‖ (18-A)
―They need to know what are the best choices
based on their economic power‖ (15- Gh)

3-2 Food preparation and cooking skills

Some participants (particularly teachers) highlighted the need for the acquisition of cooking
skills, as students would soon become independent and need to cook for themselves and/or
their family members.
Some experts referred to the positive culture of
Iranians cooking foods at home. However, they
also identified the need to modify some poor
practices (e.g. frying vegetables for a long time,
using too much oil and consuming too much
rice). They believed that the provision of simple,
practical tips for healthy cooking would be helpful,
for example poaching, steaming and grilling methods versus deep-frying; cooking meat thoroughly for safety reasons, and limiting salt and oil use.
―It is necessary for school-leavers to have some
skills of food preparation at home and also
healthy methods of traditional cooking‖ (5-J)
―For example, we can mention that a proper
simple method for cooking vegetables to keeps
their nutrients is steaming. When you are steaming rice, put the vegetables on top of it‖ (14-S)

3-3 Knowledge of food storage and food safety principles

Participants from different specialties believed
that to reduce the incidences of foodborne illnesses, it was necessary to improve schoolleavers‘ knowledge of safe food practices during
Available at:
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the preparation, cooking, and storage of foods at
home. They also noted relevant information specific to the food situation in Iran, including appropriate methods of consuming tinned foods
(i.e. boiling tins for 20 min before opening); skills
for shopping for safe, non-packed foods like
meat and fish; and the need for caution regarding
some food products because of overuse of pesticides and other harmful substances in the production of some agricultural products (e.g. phosphate in some vegetables) and animal products
(e.g. nitrate in cows‘ milk). They considered such
information would allow young people to make
more informed food choices and enable them to
put pressure on producers to meet the food production regulations.
―Iranian school-leavers might be involved in food
preparation and storage at home and it is important to increase their knowledge of food safety
issues to prevent food-borne illnesses‖ (4-H)

3-4 Minimization of food wastage

Everyday food practices also included knowledge
and skills for minimizing food wastage at the
household and production level. For minimizing
food wastage in households some experts mentioned the importance of proper storage, planned
shopping and selecting food products with environmental friendly packages.

4-Knowledge of prevalent nutrition problems
in Iran

The dietitians, nutritionists, and public health nutritionists focused on education about common
nutrition-related health problems in Iran such as
overweight, obesity, diabetes, cardiovascular diseases and micronutrient deficiencies (e.g. iron,
zinc, vitamin D and vitamin B). Two participants
raised the need for informing students about eating disorders (e.g. anorexia and bulimia nervosa),
particularly among teenagers and young adults.
The participants assumed that awareness about
the consequences of prevalent nutrition-related
health problems, in conjunction with the provision of nutrition and physical activity recommendations, would be helpful for the prevention and
management of such problems.
943
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―At present, we are struggling with chronic diseases in Iran and nutrition-related awareness is
really crucial‖ (11-SH)

5-Improving students’ ethical attitudes in
the food domain

A few participants mentioned ethical attitudes of
students in the food domain, particularly in terms
of animal welfare and environmental sustainability. These experts highlighted animal welfare issues in livestock production systems (e.g. methods of raising farm animals and the benefits of
free-range methods). The participants also highlighted the need for providing insights into the
value of reducing consumption of animal-based
proteins to fulfill daily nutrition requirements,
and the importance of respecting and preserving
nature through better management techniques
and water and soil use. The ethical importance of
minimizing food-related wastage was also raised.
―Those who respect nature, creatures, earth, soil
and plants and try to preserve the world for the
next generations have valuable attitudes ‖ (11-SH).

Discussion
This study identified a broad range of nutrition
and food systems issues that nutrition and food
system experts in Iran considered were important
for students to learn during schooling. The results collectively present a broad perspective of
nutrition and food systems knowledge issues reflective of the NNS framework and its principles
(23). The wide range of nutrition and food systems knowledge issues was not unexpected, as
broad, open-ended questions were used in the
interviews and the participants were experts from
a range of fields relating to nutrition and food
systems.
Few previous studies have considered broadly
based nutrition and food system knowledge. One
comprehensive investigation focused on food
literacy and its components, however ethical dimensions within the food domain, such as environmental sustainability and animal welfare, were
not considered (24). Of the food knowledge areas
identified in this study, three have been consis-
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tently reported previously and two less frequently
discussed in food and nutrition knowledge literature.
Knowledge of nutrition basics, particularly with
reference to national policy guidelines, has been
identified in previous studies (25-27). This focus
reflects many of the participants‘ attitudes toward
the important roles of food-based dietary guidelines for Iranian population groups that take into
consideration lifestyle changes, socio-economic
situations and nutritional transition issues, which
have led to increases in the prevalence of chronic
diseases and micronutrient deficiencies (28).
The expressed need for ‗knowledge about everyday food-related practices‘ is consistent with the
findings in other studies. Previous literature has
identified reading and understanding food labels
(29), developing cooking skills (7), and knowledge of food safety issues (5) as important areas
of knowledge. An additional issue raised in this
study was the importance of knowledge about
nutrition transition issues, including consumption
of junk foods, fast foods, highly processed foods
and take away foods, and the need for cautioning
students about their potential harms. The existence of nutrition transition issues have been reported in the literature since 1970s (30) and reported in Iran (31) but it has not previously been
highlighted as an important aspect of knowledge
to include in school curricula.
The need for school students to have knowledge
of prevalent nutrition-related health problems in
Iran, in conjunction with nutrition-related recommendations for prevention and management
of chronic diseases, were also reported in this
study. This is consistent with previous work
which refers to nutrition knowledge as an essential element of health literacy (32).
This study identified two areas of food knowledge, raised less frequently in the food and nutrition knowledge literature. One area was ‗knowledge of food production‘ with a focus on environmental sustainability. While research on sustainable food systems has been reported (33- 34),
only a few studies have explored the knowledge
required of food production or of food systems
more broadly. One previous study surveyed high
Available at:
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school students in the United States to assess
their knowledge, attitudes, and experiences of the
food system. A high level of detail of food systems content knowledge was explored in that
study (9), as it was the main focus of the study. A
lesser focus on food system knowledge in the
current study may reflect Iranian experts‘ lower
expectations of students‘ awareness of food systems, their preference for only teaching the basics
of food production systems or that food system
knowledge was being explored within a more
broadly based discussion.
In the food production knowledge area, the need
for developing skills in growing and harvesting
crops was identified. This was mainly aimed at
the improvement of students‘ skills relating to,
and attitudes towards, farm-related jobs. This is
different to previous studies, where food production knowledge issues were focused more on
gardening education programs to improve dietary
behaviors such as fruit and vegetable intakes (35).
Enhancement of school leavers‘ ethical attitudes
in the food domain, particularly in terms of environmental sustainability issues in relation to food
production systems and animal welfare, has been
reported least frequently in previous food knowledge literature. Consumers, policymakers and
producers around the world had become more
mindful of farm-animal welfare (36). Other literature discusses the influences of consumers‘ food
choices or impacts of food production systems
on climate change and the environment (37). The
current study identified the importance of ethical
food-related issues that enable school-leavers to
make value-based food choices.
Study findings were analyzed using the multidimensional framework for knowledge and learning
(20). The range of areas of knowledge identified
by the participants reflected all three facets of
knowledge including explicit (e.g. recommendations in policy guides), implicit (e.g. cooking skills
and growing and harvesting crops) and emancipatory (animal welfare and environmental sustainability). However, the major foci of the participants‘ responses were on knowledge of practical
issues, information for everyday use and developing practical skills. Thus by considering Yang‘s
Available at:
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epistemology of knowledge, overall the participants had greater focus on implicit knowledge
(practice) and those specific parts of explicit
knowledge (scientific principles) that could directly affect implicit knowledge. Only a few of
the participants highlighted the critical role of
value-based issues (emancipatory knowledge) in
food education programs.
Utilization of Yang‘s knowledge framework in
this study provides a broader understanding of
nutrition and food-related topics in education
programs. Adoption of such theoretical frameworks is not common in the food and nutrition
knowledge domain. This may be one reason why
the multidisciplinary nature of food and nutrition
science has not strongly reflected in education
programs to date.

Conclusion
Findings of current study provide a guide to curriculum developers and policy makers to assess current education curricula in order to optimize students‘ knowledge of nutrition and food systems.
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